A table of zeros of first derivatives of Bessel functions of the first kind, J~ (x) , is presented for 21 .;; n';; 51, 0.;; x .;; 100. A brief discussion of table generation and accuracy is included.
Introduction Zeros of
The modified form of the method used in the computation of table 1 found Xk + 1 from
_ Ji.(Xk)
Xk +l -Xk-,
IX
J~(x)=O, (n=O, 1, 2, 3, ... ) (1) where are frequently required for the solution of problems in mathematical physics and engineering. Typical problems of this kind occur in the theory of heat conduction [1] ,1 hydrodynamics, finite Hankel transforms, Fourier-Bessel expansions, etc.
In conjunction with a heat transfer problem [2] , the authors conducted a literature search in the spring of 1961 to find a table of zeros of J~(x) . No adequate tables were found at that time, and a table of such zeros for 0 ~ n ~ 51, 0 ~ x ~ 100 was generated. It was subsequently learned that the new Royal Society Tables [3] , published in 1960 and available in 1961, contained zeros of J;,(x ) for orders 0 ~ n ~ 20. For this reason the present table is given for orders 21 ~ n ~ 51 and 0 ~ x ~ 100. A thorough summary of existing tables is given on page 411 of volume I [4] .
Determination of the Positive Roots of

JJx)
As is well known, all the roots of J'J..x) = 0, n > -1, are real (see [5] ). The determination of these roots for 0 '" x '" 100 and n = 21, 22, 23, .... , 51 was carried out on the IBM 1620 computer. The method employed was a modification of Newton's method. If Xk is an approximate root of F(x) = 0, an improved value, Xk + 1, is found by Newton's method as F (Xk) . 'X;k+1 =Xk-F'(Xkf 
0.01
and Xo is the first approximation of a root of equation (1) . J~(x) as used in this formula was found by a truncation of the series , ( x)2m + n -1 00 (2m+ n) 2
J~(x)= I (_l)m 2(m!)(m+n)! m=O
The series was truncated to produce J~ (x) accurate at least to the order of 10-15 • The first approximation, Xo, to a root of J~(x) was obtained from the Harvard tables [6] . The iteration discussed above was carried out until the change in the approximate value of a root between succe.ssive iterations had become less than 5 X 10-9 , or 10 Iterations had been performed, whichever came first.
Machine running time was approximately one minute per root for small s increasing to approximately eight minutes per root for large s. Advantage was taken of the variable word length feature of the IBM 1620 computer, and 50 significant figures were carried in the computer.
The use of asymptotic (McMahon) series to compute the zeros of J~ (x) = 0 was also tried. When using the first four terms of the appropriate series, the accuracy obtained was not adequate for present purposes. For instance, when n = 0, agreement to four decimal places requires that s ~ 3, but when n = 15, agreement to four decimal places requires that s ~ 18. This method of computation was found to be awkward and was subsequently abandoned. 3. Tabulation Scheme: Accuracy Evaluation Table 1 presents the computed roots. AJJ entries were tested for accuracy to the numbe r of places shown by observing th e effect of perturbing the last digit of each entry. The digit which res ulted in the s mallest absolute valu e of the function was the n selected. Thus, the only possibility of error when 50 decimal places are carried, is an accumulated round-off error, a computer malfunction, or a print-out error. Accumulated round-off errors can occur at larger x. Typographical errors have been minimized by several table checks. We note that the number of decimal places decreases for n small and s large. This is due to poor convergence of the successive iterations of the modified Newton's method used.
Where possible, the roots in our entire computation o ~ n ~ 51, O~ X ~ 100 were compared with those given in [7 and 8] . Fourteen of the larger roots of [7] do not agree with the corresponding results of our computation. The largest discrepancy occurs in the case of the seventh root of J3(X) = 0 wltich, in [7] , is given as 24.1469, whereas the value by our me thod rounded off to four decimal places, is 24.1449. Six roots of [8] do not agree with our values. The largest discrepancy occurs in the third root J2(x) = 0, which, in [8] is given as 9.965, whereas the value by our computation, rounded off to three decimal places, is 9~969. To test for the chance of error in machine output, the 14 cases with discrepancies in [7] and the 6 cases of [8] were separately re-run by summing the series of JMx) with the values of our computation rounded off to four places and three places respectively, and then summing with the corresponding values of [7 and 8] . In every case the rounded-off values by the method of section 2 gave the better approximation to the root. These discrepancies are also discussed in [4 and 9] . Another check on the present computation was afforded by the application of the Lagrange interpolating polynomial used in conjunction with the Harvard Tables [6] . This method requires obtaining the Lagrange interpolating polynomial for J~(x) through k points in the vicinity of the root. For each of the k values of x we obtain the value of J~(x) from the formula 2J~(x)=Jn-t(X)-In+t(X), where In-t(x) and In+t(X) are obtained from [6] . The root of the interpolating polynomial was then found by a modification of Newton's method. When this method was used with k=4 . in a limited number of cases, (n= 1, 1 ~ s ~ 16, and n = 15, s = 1), the roots so obtained coincided to six decimal places with those obtained by the computation of section 2. The Lagrange interpolation method was originally intended for the computation of table 1, but was abandoned because of the excessive labor required for data input to the computer from the Harvard Tables.
Finally, the values for 0 ~ n ~ 20 we re compared at all co mmon values with the Royal Society Tables [3] . It was found that eight decimals agreed for all nand x < 78. For some n and x> 78 a last decimal roundoff discrepancy is observed. It is concluded that the tables for 21~n ~ 51 are correct as prese nted for x smaller than about 80, and may err at the last decimal place shown for other entries. 4, 417 (July-Aug. 1963 ). An asymptotic expression is obtained for the current distribution on the outside surface of an infinitely long, perfectly conducting, hollow cylindrical antenna that is fed by an infinitesimally narrow circumferential gap. This asymptotic expression involves two seri es. The first series is expressed in reciprocal powers of log (2 Izlfjf2ka2),
where Izl is the di s tance from the gap, log r is Euler's constant, k is the propagation co nstant, and a is the radiu s of the antenna. The second series is a similar series multiplied by l(klzl}. The firs t series is dominant and its first five terms yield values for the magnitude and phase of the current that for even moderately thick antennas (circumferences as large as A/3) are accurate to within about one per ce nt in as close as A/3 of the gap. This is shown by a comparison of the values of the current obtained from these terms with the numerically computed values of Duncan (1962) . Asymptotic expressions for the c urrent found in the literature rese mble the first term of this dominant series and are accurate only at relatively large distances from the gap-except for very thin antennas.
A dipole approximation of the backscattering from a conductor in a semi-infinite dissipative medium, M. B. Kraichman,
J.
Research NBS 67D (Radio Prop.) No . 4, 433 (JuLy-Aug. 1963 ).
The bac kscattering of a uniform plane wave by a conductor in a semi-infinite dissipative me dium is discussed. The conductor is ass um e d to act as both an e lectric a nd a magnetic dipole with moments which are obtained from the electric magnetic polarizabiliti es of th e cond uc tor, respectively . Us ing these induced mome nts , expressions are de rived for the backscattered electric fi eld at a point on the surface of the dissi pative halfspace direc tly above the dipoles . Both harmonic and transie nt excitation are considered.
A survey of some mathematical models in the theory of reliability, G. H. Weiss, Book, Statistical Theory of Reliability, Ed. M_ ZeLen, pp. 3-54 (Univ. of Wisconsin Press, Madison, Wis., 1963) . This paper contains a s urvey of models for systems which are subject to various types of failures. Topics which are discussed are, topological aspects of reliability, time-dependent reliability, and the analysis of maintenance and inspection policies.
Hartree-Fock approximation of CH. and NH.+, M. Krauss, J.
Chern. Phys. 38, No. 2, 564-565 (Jan . 15, 1963) . Molecular energies, which approach the Hartree-Fock limit, have been computed for the CH. and NH.+ molecules at their equilibrium distances. These results verify the suitability of exponential quadratic functions as basis func tions in molecular calc ulations.
Some stochastic prucesses in polymer systems, J. Mazur, J.
Chern. Phys. 38, No. 1, 193-201 (Jan. 1, 1963) . Certain distributional problems involving polymer configurations can be treated as special classes of stochastic processes known as regenerative processes. These processes have the property that the interval (of time or of length) between two consec utive events is a random variable. The method of regeneration point is applied to the problem of random crystallization of polymers and to the problem of force-length relationships in a one-dimensional si mulation of a polymer network . By assuming that the eve nts of randomly placing crystalline units on a polyme r chain are s tatisti cally independent, and that the probability of the first event occurring in a given interval is a si mple s tep fun ction, the direct application of the method of regeneration point leads to a well-known equation from the theory of molecular di stribution in one-dime nsional hardcore fluid s. In the secon~ problem it is assumed that a single polymer c hain consists of mesh points connected by fl exible chai ns. A restriction is imposed th at these mesh points cannot pass through each other. The molecular distribution functions for these mes h points are derive d with the help of the regeneration-point process.
By applying this method, the relationships of the network exte nsion to the fixed force are derived. It is also found that the affine transformation rule for the force-biased distribution of chain le ngths holds strictly only if the array represents a Poisson distribution of mesh points.
On the three-particle scattering operator in classical gases, J. Weinstock, Physics Letters 3, No.6, 260-262 (Feb. 1, 19631- The three-particle scattering operator is the central quantity which must be calculated in order to determine the density dependence of transport coefficients in gases. A perturbation method is presente d, for such a calculation, which is based upon the "binary collision expansion" of the "Greens function" form of the threeparticle scattering operator. In addition, it is pointed out that the n-particle scattering operators of non-equilibrium statistical mechanics are actually the asymptotic forms of more general time depe ndent n-particle operators, and that a complete description of non-equilibrium phenomena may b e obtained from a knowledge of the time dependence of these more general operators.
Roger Joseph Boscovich and the combination of observations, C. Eisenhart, Actes Symp. Intern. R . J. Boskovic 1961 , pp. 19-25 (1962 Interactions matrix element in a s hell model, U. Fano, F. Prats, and Z. Goldsmith, Phys. Rev. 129, No.9, 2643 -2652 (Mar. 16, 1963 . The matrix elements of two-particle interactions between states of many-particle configurations are expressed as products of oneparticle reduced matrix elements and of a single recoupling coefficient. Applications are given to the Coulomb interaction Inl' configurations and to all three-electron configurations.
Indication limit, E. L. R. Corliss, Proc. Fourth Intern. Congr. Acoustics, Pt. I, Paper N22 (Cope nhagen, Denmark, Aug. 21-28, 1962) . From basic considerations, a volume in signal space has been d~ rived, applicable to any analyzer. It is a product of resolution limits in energy, frequency, and time, and depends functionally only upon the signal-to-noise ratio. 
